Subunit structure of cell-specific E box-binding proteins analyzed by quantitation of electrophoretic mobility shift.
Expression of insulin and immunoglobulin genes is dependent on the presence of E boxes (consensus sequence CAXXTG) within the enhancer regions. These sequences are recognized by cell-specific nuclear factors IEF1 (insulin enhancer factor 1) and LEF1 (lymphoid enhancer factor 1). Although IEF1 and LEF1 are distinct by several parameters, they are both recognized by antisera to the mouse helix-loop-helix (HLH) protein A1 (a homolog of the human protein E47, product of the E2A gene). This suggests that A1/E47 or a close relative is a component of both complexes. In order to further characterize the complexes, we have used in vitro translated DNA-binding proteins of known size to verify that electrophoretic mobility shift analysis can be used to estimate the molecular weight of DNA-binding proteins from both the HLH family and the leucine zipper family. Under the conditions used, migration is relatively insensitive to changes in protein charge. This analysis, in combination with mixing experiments between nuclear extracts and in vitro translated HLH proteins, indicates that IEF1 and LEF1 are dimeric complexes. IEF1 behaves as a complex of two proteins, one of which is 67 kDa and is recognized by antibodies to A1, and the second of which is 25 kDa. LEF1 on the other hand, appears to be a complex of two proteins of 67 kDa. The size of the 67-kDa subunits is consistent with that reported for the full-length E2A gene products. The 25-kDa subunit of IEF1 forms DNA-binding heterodimers with A1 but not MyoD and is present in a limited range of cell types, features characteristic of class B HLH proteins such as MyoD and achaete-scute. Taken together, the data support the idea that the E2A gene products are involved directly in regulation of insulin and immunoglobulin gene expression; regulation of the insulin gene apparently requires, in addition, the 25-kDa HLH protein (designated IESF1 for insulin enhancer-specific factor 1).